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coopyxceHM* cxBaxMH noj\ n pan jitctbm ji mm 

X3K C OAHOB pBM6 HHO A npOKfldAKOA KOXyXB 

hum Tpy6onpoBOA3. tbk h 6ea npoutaAKM. 




Ue/ib - noBuuieHMe hbabxhoctm pa6oTU. Yct- 
PoActbo coAepxMTTpy5y-/iMAep fT/1) 1, icoxcyx 
(K) 9, npMBOAHoft Ban 2 m pa6osnfl opraM (PO). 

nOC/IOAHMA BbinOnHOH B BMA6 KOHMMOCKOrO 

pacKBTbiBaioiuaro MexaMM3Ma, Ha meflicax skc- 

UOHTpMKOBOrO BBM 3 KOTO pO TO pacnonOJKOHbi 
KOHMH6CKM0 KdTKH 5. flpOAO/lbHUB OCM KdTKOB 

5 pacno/ioxeHU noA yrnoM k ocm PO; Ban 2 
ctcpenneH c PO m paaMetneH c B03MoxHo<m>*io 
BpameHMsi bW I mam a K9. Oamm kohbu PO 

COeAMHCH C B03MO*HOCTblO BpdUieHM* Til t H 

APyrofl - c K 9. Pe6pa 10 pacnonoxceHu cmm-' 

M6TPMHHO 0TH0CMT6ilbH0 OCM PO, M MX KOHIJbl 

aatcpenneHU na Hapy*Hux noaepxHocmx TJ1 
1 M K9. npM BpameHMM aana 3 apamaerc a m PO. 
a arc kbtkm 5 oSkbtu BaKrrca no aaSoio pacuiM- 
pjiOMoA cteaxMHu. npoM3B0A» ynjtoTHeHMe 
rpyMra b paAMa/ibHOM ManpasiieHMM. FlpM 
BdpGMO c aanyHOM peSpa 10 BAdB/tMBaiOT ero 
b rpyHT MiiM paapyuiaipr. 3 mh. . 
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HaoOpereHwe othochtcs * ropnoA npo- ycTpoArno An- pacuiHpeH** ckbvwh 

n^n^TCTBMPMM UK C 0flH0Bp8M6HH0fl npO- POBOPO CTBHXB 1 1 npriflMlKTCJI nMOHepna* 

xnaAxofl xoxyxa win T P y6onpoB0fla. Tax m 6ea 5 cxBe*nna ao buxoab T P y6u-/mAepa 1 H a no- 

namum aepxHOCTfc ■ npMCMHOM kotjiomms (Me noita- 

™ aaH).KK0MuyTpy6M-/iwAepa 1 bmbcto QypoaoA. 

UwbW3o6peTeMWfl-noBMUJeHMeHaAex- oviobxh n p m t oe ah hp iot MHaenTapnyto cex- 

MOCTM DdfJOTM H M » 14 ' * * 0MI *V ^ 15 .npnCOeAMH»IOT 

Ha^MrJnoicaaaHacxeMacTpowTeiibCTBa 10 KO)Kyx 9. noAAepxMBacMwft T P y6oywiaAHHita- 
KpMiwHrtMoa cxbboxmhm c oAHoapeMeHHoA mh. 3aT6M ammo? npneoA BpamenMn Bypo- 
npox/iaAxod Tpy6onponoAa; na <J>*r.2 - ycT- aoro cranica 11. xoto P uA : npHeoAHT bo 
poftc rao, npoAMbMua paapea; na 4mr.3 - pas- BpameHMe npwBOAMOft Ban 2 w xMneMBTwecxn 
6e3 A-A Na ilbwr 2 - cogahhohhuR c hmm aaii 3 paftotero oprana. 

YcTpoftCTBO Ana pecuiMpenna cxeaxnH 15 npnBpameHMHBaiia3 xbtxm 5 oOxoTWBaxrrca 
copepxwrTpyOy-nHAep 1. b xoTopo* ycraHOB- noaa6oK> pacuikpaeMoacxBaxMHU, npon3ao- 
iien Ha npoMeKywHWx onopax (He noxaaama) A« ynnoTHenne rpytrra b paAHaAbnoM nanpae- 
CBO3M0*M0CTU0BpameHM» npMBOAHOft Ban 2. jieHMM.ocymecTBJw* npoTacxMBaHMe3aco6o<l 
Pa6oMMAopraHBwnonHeH BBMAepacxaTUBa- 20 xoxyxa 9, B c/iysae hcoBxoammoctm Aono/iHtt- 
K>tuero MexaHM3Ma c axcucHTpnxoauM ea/iOM TeiibHoe ycwune ah* npoiacxnaaHMa xoxyxa 9 . 
3 Hauie»Kax4xaroporopacno/io3KeHUKOHM- moxho co3A3BaTb iioabthmkom 6ypoBt>ro 
neCKMe xbtxm 5. nooAoabnwe och cwmmotphm CTaHxa 11, xoropwA nepeAaet yciyiwe Mepea 
pacno/ioxenu noA ywoM 1-6 6 '« npoAMbHoft Tpyty-mwp.l m pe6pa 10 xo*yxy 9. npn stom 
och pa6onero opraHa tsxwm oSpaaoM. w>npw 25 paBowA opran paarpyxeH ot oceawx ycwm* 
BpaiueHMM aa/ia 3 xarxw 5 xawrcA b aa6oe noAaT^wxa 6ypoaoro CTaHxa 11. ripw BCTpeMe 
CKBdxcMHM no cnMpanw aoxpyr npoAOiibnoA pa6oMerooprana,nanpHMep,CB3/iyHOMxarTXH 
och YicaaaHHMftyro/ionpeAenfieTUjaricaTKaS 5 BAaa/iMBaior ero b rpynr, ec/in no3BO/iaioT 
-noAanyero 3a OAHMoCopoT aoxpyr npoAOiib- pa3Mepu Banyna. Echm paaMepu eaiiyna ho 
hoA ocm pafkwero oprana. Oahh xoneu saha 3 30 no3eo/iax>T xaTxaM 5 babbitt* ero a rpyw. to 

KMHCMaTMVeCXM CBfl33H C flpMBOAHUM B3J10M 90 B33WM0ACACTBM6 BCTyn3X)T pe6pa 10. XOTO- 

2. HanpMMep, nocpeAcraoM My<>Tu 6 m ycra- pwe npeAOxpanaxrr xaTXM 5 m aecb pa&HHA 

Hoanen c bo3moxhocti>x> Bpamemia na noA- opran ot noJioMox. Hp* stqm paccTOftHne 

lUMnHMxoaoft onope 7 OTHOCMTe/ibHO MBJXAy cocoAHMMM pe6p8MH 10 no nepnMBTpy 

fpy6u*flMAepa 1. flpyrod xOHeu aana 3 ycTa- 35 p&6osero opraHa onpeAenaeTcn pacseTHUH 

HoaneH c B03MoxcHocTbX> BpaiuGHMn b onope nyreM c yNOTOM xapaxTepMCfMKM rpyHra, amb- 

8 Ann paSosero opraHa. Koropan pacnoiioxe- Meipa pacuiMpjienoA cxaa^MHH. yriia xonyc- 
Ha Btfyrpn npoxnaAWBaeMoro xoxcyxa 9. Tpy hoctm xaixoa 5 mmx xo/twciaa. PeOpa 10 
6a-ni«Aep 1 m xoxcyx 9 cocawhomw mbxcay eocnpMHWMax>T Ha ce6» M3rH6aiou|MA mo- 
cotoft pe6paMM 10, xoropue pacnoflomenu 40 mght, B03HwxaiomMll npw anMcuaaHHif chcto- 
cMMMeTpwHOOTHOCWTenbHonpoAOflbMOftocH mu Tpy6a-iiMAep 1-xo3xyx 9 a aaAannyio 
pa6oHero opraHa w oxBaTuaatoT paSoMwA op- xp.MB0HMHeftHyx> TpsexTopMio, npeAOxpaHBA 
ran. KaxAoe pe6pb 10 oammm xohuom 3axpen- ot yxadanHux Harpysox pa6o4MA opran. hto 
/ieno. nanpMMep. c noMombio caapxn na AononnwienbHO noauuiaer naAexnocrb ero 
BHeuineOl 6oxoaoft noaepxHOCTM Tpy6»-iiHAe- 45 paGoru. 

pal. a APyntM xohuom- na aneuineft 6oxobo» npw paciunpeHnn cxbbxmhm 6e3 npo- 

noBepxnocm xoxyxa 9* A^aMeTp xohmmcckmx xnaAxn xoxyxa 9 ycrpoAcTBO paCoTaer anano- 

KaTKoa5pacxaTUBax>U4eroMexanvi3HayBeiiM- mino. B 3tom c/iysae xoxyx 9 ne 

HMBaeTCX or TpyCw/iHAepa x xoxyxy 9* flpw- npncoeAnnmoT x wnBenrapnoA cexuwn 15 m 

•oAHOft aad 2 npHBOAHTOi bo Bpau^BHHe ot 50 nocyieAHJia npw nepeMemenMH ycTpoACTaa a 

Gypoaoro CTanxa 11. xoTopuft ycranowien c rpywre BunonnaeT pony craGivinaaTopa na- 

B03MdxnocTVionepeMemeHMnnopaMa12.yc- npaanenM* pactunpenna. CTa6nnw3auMM na- 

TaHOBnennoMapaSoseHXdT/ioaaHa 13JCo*yx npaaneHHfi pacuinpaeMoA cKiamMHw 

9 moxot noAAapxMBdTbca "na aacy c no- cnoco6cTByeT Tawxe m nannMMe peCep 10. B 
Mombio. nanpMMep. TpyCoyxuaAnnxoa (ne no- 55 abhhom cnyMae exmoMeniie npnBOAa noAann- 
xasaHuX * a Cypoaoro craHxa 11 hoxho ne npoMSBO; 

YcrpoACTBO A«a pacuinpemw cxbbxmh Aktk. 

moxst mm6t* MHseirrapHue cbkuhh 14 m 15. (DopMy/ia M3o6peTOHMa 

coeAHHennue cooTBeTCTaenno c Tpyfk)ft-iiw- YctpoActbo pacuiHpenna ckba^mh. 

AepoM 1 m c xoxyxoM 9. nanpMMep. c no- BmiKHawmee Tpy6y-/wAep. xoxyx, pa6osnA 

M0tiibK> caaprn. opran, oahh xoneti xoroporo coeAnnen c Tpy- 



1698413 



6o«-n«AepoM. a ap?"* - * "0*yxoM c B03- 
mo*moctuo Bpamemw. « n P M»oflHO« ww. 
CKpenneMMMft c paBosMM opraMOM. o T fl M m a- 
O ui » 6 c » TOM. mto. c mwwo noBMUieHH* 
MaaeKHOcni a pa6oTe, pa6osn« opraM awnon- 
M6H b bmao KOHMMOCicoro pacwTwaaiowero 

M6X8HH3M8 C SKCqeHTPMICOBUM BWIOM M C KO- 
MtMeCKHMti K8TK8MM.' yCT8H0Bfl8MHMMH H8 



3KCU8MTpWlt0B0M BSfly. M npOAOflWHM8 OCM 

ropMX pacnononceMU noAyriOM it npoAonkMOft 
ocm patJoiero opraHa. npw 3tom ycrpoflCTBO 
CHaOxeHO peBpaMM. cmmmbtphmmo pacno/io- 
X6HHUMM OTHOCHTW1WHO HpOAOflbHOfl OCM pf 

Oosero opraHs. komuu mnopux aaitparwwMU 
Ha HapywMux noBepxMOCtux TpyOM-flMAepa * 
Koxyxa, 
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(21) 4676387/03 

(22) April 11, 1989 

(46) December 15, 1991, Bulletin No. 46 

(71) "Magistral" Engineering Design Cooperative 

(72) V. I. Minaev, 1. 1. Mazur, V. K. Svirshchevskiy, and L. M. Bobylev 

(53) 622.233.051.77 (083.8) 

(56) USSR Inventor's Certificate No. 977617, cl. E 21 B 7/28 (1981). 

USSR Inventor's Certificate No. 848560, cl. E 21 B 7/28 (1979). 

(54) DEVICE FOR REAMING BOREHOLES 

(57) The invention relates to the mining industry and may be used to construct boreholes 
under obstacles both with and without simultaneously laying casing or pipe. 



2 

The aim is to improve the reliability of operation. The device contains leader pipe 1, casing 9, 
drive shaft 2, and a tool. The latter is implemented as a conical rolling mechanism, on the 
journals of eccentric shaft 3 of which are disposed conical rollers 5. The longitudinal axes of 
rollers 5 are disposed at an angle to the axis of the tool. Shaft 2 is attached to the tool and is 
disposed so that it can rotate in leader pipe 1 or in casing 9. One end of the tool is connected 
to leader pipe 1 so that it can rotate, and the other end is connected to casing 9. Ribs 10 are 
disposed symmetrically relative to the axis of the tool, and their ends are attached to the outer 
surfaces of leader pipe 1 and casing 9. When shaft 3 rotates, the tool also rotates, and its 
rollers 5 roll along the bottom of the borehole that is being reamed, compacting the soil in the 
radial direction. When ribs 10 encounter a boulder, they force it into the ground or break it 
up. 3 drawings. 



[vertically along right margin] 
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[see Russian original for figure] 



Fig. 2 
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The invention relates to the mining industry and construction, and may be used to 
construct boreholes under obstacles both with and without simultaneously laying casing or 
pipe. 

The aim of the invention is to improve the reliability of operation. 
Fig. 1 shows a drawing for construction of a curved borehole with simultaneous pipe 
laying; Fig. 2 shows the device in longitudinal section; Fig. 3 shows the A— A section in Fig. 

2. 

The borehole reaming device contains a leader pipe 1 in which the drive shaft 2 is 
mounted on intermediate supports (not shown) so that it can rotate. The tool is implemented 
as a rolling mechanism with eccentric shaft 3, on the journals 4 of which are disposed conical 
rollers 5, the longitudinal symmetry axes are disposed at a 1° to 6° angle relative to the 
longitudinal axis of the tool in such a way that when shaft 3 rotates, the rollers 5 roll into the 
bottom of the borehole along a helical path about the longitudinal axis. The aforementioned 
angle determines the pitch of roller 5, the distance it advances per revolution about the 
longitudinal axis of the tool. One end of shaft 3 is kinematically linked to drive shaft 2, for 
example, by means of sleeve coupling 6, and is mounted so that it can rotate on bushing 
support 7 relative to leader pipe 1. The other end of shaft 3 is mounted so that it can rotate on 
support 8 for the tool, which is disposed inside the casing 9 to be laid. Leader pipe 1 and 
casing 9 are interconnected by ribs 10, which are disposed symmetrically relative to the 
longitudinal axis of the tool and encircle the tool. Each rib 10 is attached at one end, for 
example, by welding, to the outer lateral surface of leader pipe 1, and the other end is attached 
to the outer lateral surface of casing 9. The diameter of die conical rollers 5 of the rolling 
mechanism increases going from the leader pipe to casing 9. Drive shaft 2 is set in rotation by 
drill 11, which is mounted so that it can move along frame 12, mounted in entrance pit 13. 
Casing 9 can be suspended using, for example, pipe layers (not shown). 

The borehole reaming device may have stock sections 14 and 15, connected 
respectively with leader pipe 1 and with casing 9, for example, by welding. 
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The borehole reaming device operates as follows. 

From entrance pit 13 using drill 11, a pioneer borehole is drilled until leader pipe 1 
emerges onto the surface in the receiving pit (not shown). Stock section 14 is attached to the 
end of leader pipe 1 instead of a drilling head, and casing 9, supported by pipe layers, is 
attached to the end of section 15. Then the drive to rotate drill 1 1 is switched on, which starts 
drive shaft 2 rotating as well as shaft 3 of the tool that is kinematically linked with it. As shaft 
3 rotates, rollers 5 roll out along the bottom of the borehole being reamed, compacting the 
soil in the radial direction, pushing through casing 9 ahead of them. As needed, additional 
force for pushing through casing 9 can be created by the feeder of drill 1 1, which transmits a 
force through leader pipe 1 and ribs 10 to casing 9. In this case, the axial forces from the 
feeder of drill 1 1 on the tool are relieved. When, for example, the tool encounters a boulder, 
rollers 5 force it into the ground, if the size of the boulder permits. If the size of the boulder 
does not permit rollers 5 to force it into the ground, then ribs 10 come into play, which 
protect rollers 5 and the entire tool from breakage. In this case, the distance between adjacent 
ribs 10 along the perimeter of the tool is determined by computation, taking into account the 
characteristics of the soil, the diameter of the borehole to be reamed, the angle of taper of 
rollers 5, and the number of rollers. Ribs 10 absorb the bending moment arising when the 
leader pipe 1 - casing 9 system traces out the specified curvilinear trajectory, cushioning the 
tool from the aforementioned loads, which additionally improves the reliability of its 
operation. 

The device operates similarly when reaming a borehole without laying casing 9. Then 
casing 9 is not attached to stock section 15, and the latter, as the device moves into the 
ground, plays the role of a stabilizer of the reaming direction. Stabilization of the direction of 
reaming of the borehole is also helped by the presence of ribs 10. In this case, the drive of the 
feeder of drill 1 1 may not be switched on. 

Claim 

A device for reaming boreholes, including a leader pipe, a casing, a tool, one end of 
which is connected to 
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the leader pipe while the other end is connected with the casing in a way so that it can rotate, 
and a drive shaft that is attached to the tool, distinguished by the fact that, with the aim of 
improving the reliability in operation, the tool is implemented as a conical rolling mechanism 
with eccentric shaft and with conical rollers, mounted on 
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the eccentric shaft, and the longitudinal axes of said rollers are disposed at an angle to the 
longitudinal axis of the tool, where the device is equipped with ribs symmetrically disposed 
relative to the longitudinal axis of the tool, the ends of which are attached to the outer 
surfaces of the leader pipe and the casing. 



[see Russian original for figure] 



Fig. 1 



[see Russian original for figure] 
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